Phenomenological conception of "dielectric catastrophe" is applied to explain the insulatorconductor transitions observed in various substances. It is shown that this conception can be useful in the case of metal hydrides. To do it one should take into account modification of the metal hydride molecular structure in the condensed state (i.e. the transition of most part of electrons from metal to hydrogen atoms). One should also account for the significant decrease of the polarizability of the hydrogen negative ions with density growth. As a result, the "dielectric catastrophe" in all metal hydrides has to occur at the same hydrogen concentration, which is close to 1.7 · 10 23 cm −3 (this density was measured in the experiments with aluminum hydride).
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This allows one to predict a value of the metal hydrides compression ratio necessary for the transition into conductive state based only on the hydrogen concentration in them under normal conditions. For the case of hydrogen, rare gases and alkali metals the considered theory in its traditional form does not give rise to the correct transition density. The reason is that at extremely high pressures and densities it is not enough to take into account an influence of the quantum size effect on the polarizability. It is also necessary to take into account possible change of the electron binding energy in an atom or interstitial. Then the cell model, namely, the electron or atom confined in impenetrable spherical potential, are applicable. In the case of hydrogen and rare gases strong decrease of polarizability with density (by about two orders of value) is compensated by decrease of the ionization potential. It is shown that the polarization interaction does not play significant role in the region of the metal-dielectric transition of light alkali metals. The transition is caused by pure quantum effect of the electron localization in the interstitial regions. Subsequent enhance of the compression decreases the size of the interstitial regions and increases the kinetic energy of localized electrons due to the quantum size effect. This gives rise to disappearance of the bound levels inside interstitial regions and in the electron transition into the conducting band. This mechanism can be responsible for increasing of the lithium mobility with density observed in multiple shock-wave experiment. All these phenomena do not contradict to the main idea of Goldhammer and Herzfeld that at the point of the dielectric-conductor transition density the permittivity tends to infinity. In fact, with decreasing of the atomic ionization potential or the electron binding energy inside interstitial, the characteristic size of the electron wave function increases, consequently the polarizability and permittivity also increase infinitely. 
